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DESCRIPTION 
IMAGE MONITORING APPARATUS FOR ELEVATOR 

[Technical Field] 

[0001]^ 

The present invention relates to an image monitoring apparatus 
for an elevator which detects a violent behavior of a passenger 
in a car from an image in the car which has been photographed by 
a camera. 

[Background Art] 
[0002] 

In a conventional monitoring system for an elevator, an image 
in a car which has been photographed by a camera is transmitted 
to a maintenance company when no call is registered within a 
predetermined time despite detection of a passenger by car weight 
detecting means (e.g., see Patent Document 1). 
[0003] 

Patent Document 1: JP 2004-59260 A 

[Disclosure of the Invention] 

[Problem to be solved by the Invention] 

[0004] 

However, in the above-mentioned conventional monitoring 
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system for the elevator, the image in the car is transmitted to 
the maintenance company only after no call has been registered for 
a predetermined time. Therefore, it took a long time to detect an 
abnormality, so the crime deterrent effect was insuf f icient - 

[0005] 

The present invention has been made to solve the problem 
described above, and it is an object of the present invention to 
obtain an image monitoring apparatus for an elevator which capable 
of detecting an abnormality in a car earlier and enhancing the crime 
deterrent effect . 
[Means for solving the Problem] 
[0006] 

An image monitoring apparatus for an elevator according to 
the present invention includes image recording means for recording 
an image in a car photographed by a camera, and monitoring based 
on the image in the car whether or not there is a violent behavior 
of a passenger in the car, in which the image recording means makes 
a recording density of the image in the car higher than usual when 
the violent behavior of the passenger in the car is detected. 

[Brief Description of the Drawings] 
[0007] 

[Fig. 1] Fig. 1 is a block diagram showing an image monitoring 
apparatus for an elevator according to Embodiment 1 of the present 
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invention. 

[Fig. 2] Fig. 2 is a flowchart showing an operation of an image 
recording unit shown in Fig. 1. 

[Fig. 3] Fig. 3 is a flowchart showing an operation of an elevator 
control unit shown in Fig. 1 at a time when a violent behavior of 
a passenger is detected. 

[Best Mode for carrying out the Invention] 
[0008] 

A preferred embodiment of the present invention will be 
described hereinafter with reference to the drawings. 
Embodiment 1 

Fig . 1 is a block diagram showing an image monitoring apparatus 
for an elevator according to Embodiment 1 of the present invention. 
Referring to the figure, a camera 2 for photographing an interior 
of a car (car chamber) 1 is installed therein. A display unit 3 
for displaying floor information and the like and an announcement 
unit 4 for outputting audio information is provided in the car 1. 
[0009] 

An image in the car 1 photographed by the camera 2 is recorded 
by an image recording unit 5 serving as image recording means. The 
image recording unit 5 is mounted, for example, on the carl. Further, 
the image recording unit 5 records images photographed by the camera 
2 at intervals of a predetermined time (e.g., one second) . Moreover, 
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the image recording unit 5 is made up of a computer including a 
calculation processing portion (CPU) , a recording portion (ROM, 
RAM, hard disk, and the like) , signal input/output portions, and 
the like. To be more specific, the images photographed by the camera 
2 is stored in a hard disk. 
[0010] 

Furthermore, the image recording unit 5 has a violent behavior 
detecting portion 6 for monitoring based on the image in the car 
1 whether or not there is a violent behavior of a passenger in the 
car 1, and a recording density switching portion 7 for making a 
recording density of images in the car 1 higher than usual when 
the violent behavior of the passenger in the car 1 is detected. 
The violent behavior detecting portion 6 compares a newly 
photographed image in the car 1 with a last photographed image in 
the car 1, and then determines that the passenger has behaved violently 
when a moving amount (moving speed) of the passenger has exceeded 
a reference value. 
[0011] 

To be more specific, the recording density switching portion 
7 makes a switch in recording frequency of an image. The recording 
frequency represents a number of images recorded per unit time (frame 
rate) . For instance, the recording density switching portion 7 
usually records an image once in one second, but five times in one 
second when a violent behavior is detected. 



[0012] 

The functions of the violent behavior detecting portion 6 and 
the recording density switching portion 7 are realized by the computer 
constituting the image recording unit 5. In other words, programs 
for realizing the functions of detecting a violent behavior and 
making a switch in recording density are stored in the ROM of the 
image recording unit 5 . The CPU of the image recording unit 5 performs 
calculation processings based on the programs stored in the ROM. 
Detection of a violent behavior and a switch in recording density 
are thereby carried out. 
[0013] 

Operation of the car 1 is controlled by an elevator control 
unit 8 serving as operation control means. The elevator control 
unit 8 is installed in, for example, a hoistway or a machinery room. 
The elevator control unit 8 is made up of a computer including a 
calculation processing portion (CPU) , a recording portion (ROM, 
RAM, hard disk, and the like) , signal input/output portions, and 
the like. 
[0014] 

In addition, the elevator control unit 8 has a homing control 
portion 9, a display control portion 10 for controlling the display 
unit 3, and an annunciation control portion 11 for controlling the 
announcement unit 4 . The homing control portion 9 causes the car 
1 to home on a nearest floor when a violent behavior of the passenger 
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in the car 1 is detected by the image recording unit 5. 
[0015] 

The display control portion 10 causes the display unit 3 to 
display an image in the car 1 when a violent behavior of the passenger 
in the car 1 is detected by the image recording unit 5. When the 
violent behavior of the passenger in the car 1 is detected by the 
image recording unit 5, the annunciation control portion 11 issues 
to the interior of the car 1 an announcement that the violent behavior 
has been detected. 
[0016] 

The functions of the homing control portion 9, the display 
control portion 10, and the annunciation control portion 11 are 
realized by the computer constituting the elevator control unit 
8. That is, programs for realizing the functions of homing the car 
1, displaying an image in the car 1, and annunciating detection 
of a violent behavior in the car 1 are stored in the ROM of the 
elevator control unit 8. The CPU of the elevator control unit 8 
performs calculation processings based on the programs stored in 
the ROM. The homing of the car 1, display of the image in the car 
1, and annunciation of detection of the violent behavior are thereby 
carried out. 
[0017] 

The image recording unit 5 and the elevator control unit 8 
are communicably connected to a remote monitoring unit 12 serving 



as remote monitoring means. The remote monitoring unit 12 monitors 
a control state of operation of the car 1 which is performed by 
the elevator control unit 8, and sends information on the control 
state to a remote monitoring center 13. The remote monitoring unit 
12 is installed in, for example, an administrative room in a building . 
In addition, image recording units and elevator control units for 
a plurality of elevators installed in the same building, for example, 
are connected to the remote monitoring unit 12. 
[0018] 

The monitoring center 13 administrates in a centralized manner 
a plurality of elevators installed in various locations . The remote 
monitoring unit 12 and the monitoring center 13 are connected to 
each other via, for example, a general public circuit. 
[0019] 

The remote monitoring unit 12 is made up of a computer including 
a calculation processing portion (CPU) , a recording portion (ROM, 
RAM, hard disk, and the like) , signal input/output portions, and 
the like. The remote monitoring unit 12 has a violent behavior 
reporting portion 14 and an image transmitting portion 15. The 
violent behavior reporting portion 14 receives a violent behavior 
detection signal from the image recording unit 5, and reports to 
the elevator control unit 8 and the monitoring center 13 that a 
violent behavior has been detected. When the violent behavior of 
the passenger in the car 1 is detected by the image recording unit 



5, the image transmitting portion 15 receives data on an image in 
the car 1 from the image recording unit 5, and transmits the data 
to the elevator control unit 8 and the monitoring center 13. 
[0020] 

The functions of the violent reporting portion 14 and the image 
transmitting portion 15 are realized by the computer constituting 
the remote monitoring unit 12. That is, programs for realizing the 
functions of reporting a violent behavior and transmitting an image 
are stored in the ROM of the remote monitoring unit 12 . The CPU 
of the remote monitoring unit 12 performs calculation processings 
based on the programs stored in the ROM. The reporting of the violent 
behavior and transmission of the image are thereby carried out. 
[0021] 

After the violent behavior has been detected, the image 
recording unit 5 continues to record images with a high density, 
and transmits copied data on the recorded images to the remote 
monitoring unit 12 in succession . In addition, the remotemonitoring 
unit 12 transmits the image data received from the image recording 
unit 5 to the monitoring center 13 and the elevator control unit 
8 in succession. In accordance with the image data received from 
the remote monitoring unit 12, the elevator control unit 8 causes 
the display unit 3 to display the images in the car 1 in succession. 
[0022] 

Fig. 2 is a flowchart showing an operation of the image recording 
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unit 5 shown in Fig . 1 . The image recording unit 5 repeatedly performs 
an operation shown in Fig. 2 at predetermined intervals. In the 
operation of the image recording unit 5, an image photographed by 
the camera 2 is first recorded onto the hard disk (step SI) . Next, 
a newly recorded image and a last recorded image are retrieved (step 
S2), and those two images are compared with each other (step S3) . 
Then, a passenger in the images is specified through an image 
processing, and it is determined whether or not a moving amount 
of the passenger has exceeded a reference value (step S4) . When 
the moving amount of the passenger has not exceeded the reference 
value, the operation for that time is terminated. 
[0023] 

When the moving amount of the passenger has exceeded the 
reference value, it is determined that the passenger has behaved 
violently, and then a violent behavior detection signal is outputted 
to the remote monitoring unit 12 (step S5) . Then, the recording 
density of images is made higher than usual (step S6) . 
[0024] 

Fig. 3 is a flowchart showing an operation of the elevator 
control unit 8 of Fig. 1 at a time when a violent behavior has been 
detected. The elevator control unit 8 confirms at predetermined 
intervals whether or not detection of the violent behavior has been 
reported by the remote monitoring unit 12 (stepSll) . When detection 
of the violent behavior has not been reported, the operation for 



that time is terminated. 
[0025] 

When detection of the violent behavior has been reported, the 
elevator control unit 8 receives an image in the car 1 from the 
remote monitoring unit 12 and causes the display unit 3 to display 
the image (step S12) . Further, the elevator control unit 8 causes 
the announcement unit 4 to issue an announcement that the violent 
behavior has been detected (e.g., "A crime has been detected- We 
will stop at a nearest floor.") (step S13) . The elevator control 
unit 8 then confirms whether or not the car 1 is running (step S14) . 
When the car 1 is running, the elevator control unit 8 stops the 
car 1 at the nearest floor (step S15) , and opens a door of the car 
and a door of a landing at the nearest floor (step S16) . When the 
car 1 is stopped at a certain floor, the elevator control unit 8 
performs an operation of opening the door of the car 1 at the floor. 
[0026] 

In the image monitoring apparatus for such an elevator, the 
images in the car 1 are compared with each other, so a violent behavior 
of a passenger is automatically detected- Therefore, an abnormality 
in the car 1 can be detected earlier. 

When the violent behavior of the passenger in the car 1 is 
detected, the recording density of the images in the car 1 is made 
higher than usual- Thus, the situation in which the passenger has 
behaved violently can be recorded in detail, so the crime deterrent 



effect can be enhanced . Moreover, the recording density of the images 
is usually lowered to record them efficiently. 

[0027] 

Furthermore, when a violent behavior of the passenger in the 
car 1 is detected, the car 1 is caused to home on the nearest floor. 
Thus, the crime deterrent effect can be enhanced. 

Still further, when a violent behavior of the passenger in 
the car 1 is detected, the display unit 3 installed in the car 1 
is caused to display an image in the car 1 . Thus, the crime deterrent 
effect can be enhanced. 

Further, when a violent behavior of the passenger in the car 
1 is detected, an announcement that the violent behavior has been 
detected is issued to the interior of the car 1. Thus, the crime 
deterrent effect can be enhanced. 

Furthermore, when a violent behavior of the passenger in the 
car 1 is detected, detection of the violent behavior is reported 
from the remote monitoring unit 12 to the monitoring center 13. 
Thus, the crime deterrent effect can be enhanced. 

Still further, when a violent behavior of a passenger in the 
car 1 is detected, an image in the car 1 is transmitted from the 
remote monitoring unit 12 to the monitoring center 13. Thus, the 
crime deterrent effect can be enhanced . Since an image is transmitted 
to the monitoring center 13 only when a violent behavior is detected, 
the utility rate for the general public circuit can be curtailed. 
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[0028] 

In the foregoing example, the remote monitoring unit 12 is 
interposedbetween the image recording unit 5 and the elevator control 
unit 8 . However, the image recording unit 5 and the elevator control 
unit 8 may be directly connected to each other, and the remote 
monitoring unit 12 may receive information from the image recording 
unit 5 via the elevator control unit 8 . 

In the foregoing example, the image recording unit 5, the 
elevator control unit 8, and the remote monitoring unit 12 are made 
up of computers that are independent of one another. However, the 
functions of those units may be performed by one or two computers. 
Conversely, those functions may be allocated to and performed by 
four or more computers. 
[0029] 

Moreover, in the foregoing example, the car 1 is moved to the 
nearest floor upon detection of a violent behavior- However, the 
car 1 may be moved to a specific floor where a security guard is 
on watch or to an entrance floor or the like. 

Still further, the announcement may be issued to the interior 
of the car 1 in a non-acoustic manner. For example, the display 
unit 3 may be caused to display a message, or an indicator lamp 
having the message printed thereon may be lit up. 

The violent behavior detecting portion 6 may compare only 
certain regions (e.g., upper regions) of the images in the car 1 
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with each other instead of simply comparing the entire images with 
each other. Thus, the accuracy in detecting a violent behavior can 
be enhanced. 
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